unfortunate consequence of this complexity that the critical role of the sequence-specific factors is sometimes overlooked.
. Specitranscription systems were then further developed to ficity protein 1 (Sp1), which was initially identified as a enable the biochemical analysis of cis-acting DNA elefactor that selectively activates transcription from the ments and trans-acting factors. These latter assays SV40 early promoter (Dynan and Tjian, 1983a), was isoplayed an important role in the discovery and characterlated and found to bind to the GC box motifs in the 21 ization of the sequence-specific factors (see, for exambp repeat elements of SV40 (Dynan and Tjian, 1983b).
ple, Dynan and Tjian, 1983a). Studies in Drosophila revealed binding of a partially purified factor (which is now known to be TFIID) to the TATA box motif (Parker and Topol, 1984a ). In addition, heat Purification and Cloning of Sequence-Specific DNA Binding Transcription Factors shock transcription factor (also known as heat shock activator protein or HSF), which is involved in heatBy the mid to late 1980s, the importance and generality of sequence-specific activators had become well estabinduced transcription of heat shock genes, was partially purified and found to bind to the heat shock response lished, and hence, there was vigorous activity directed toward the identification and characterization of DNA element (Parker and Topol, 1984b ., 1988) . The purification of these regulatory proteins was soon followed by the cloning of genes time, several new directions were apparent. First, by using insights gained from the study of prokaryotic tranencoding these sequence-specific factors, which in-scription factors, it was possible to design experiments that revealed functional subregions of the transcription factors (in the Supplement to this issue of Cell). This goal was pursued, in part, by the generation and characterization of mutant and chimeric proteins. A second aim was to complete the fractionation and purification of the general transcription machinery, because it was apparent that we could not understand the function of the sequence-specific factors without knowledge of the components of the basic RNA polymerase II transcription apparatus. (It is also interesting to note that several components of the basal transcription machinery have since been found to possess properties that are reminiscent of bacterial sigma factors.) A third aim was to search for potential coregulatory factors that are distinct from the sequence-specific factors and the basal RNA polymerase II machinery. The existence of such cellular coregulators was suggested, for instance, by the analysis of viral transactivators that had a strong influence on transcription but did not appear to bind directly to DNA. A fourth and somewhat controversial aim was to investigate the role of chromatin in the regulation of transcriptional activity. These studies were inspired by the fact that chromatin is the natural state of the DNA template in vivo. These and other research pursuits led to an explosion of discoveries, some of which are high- trans-acting factors (i.e., the sequence-specific DNA Blau et al., 1996). In fact, some factors primarily stimubinding proteins) that regulate the transcription of each late initiation, whereas other factors stimulate predomigene. Thus, I believe that it is important for us to continue nantly elongation or both initiation and elongation. It to "bash" (i.e., perform detailed and systematic analyses will be interesting to study further the relation between of) promoters and enhancers, even though such studies promoter and enhancer binding proteins and transcripare often thought to be mundane. tion elongation factors.
Sequence-Specific Transcription
At present, a huge amount of information is being Third, it is useful to mention that a subset of sequencegenerated from genomic analyses, which includes gene specific activators, which include Sp1 and CBF/NF-Y, expression profiles as well as chromatin immunoprecipiare commonly found in the proximal promoter region of tation (ChIP) results with specific transcription factors, genes, such as from Ϫ250 to Ϫ30 relative to the ϩ1 coregulators, histone modifications, and so on. To intertranscription start site. Some of these proximal promoter pret and to integrate these data, it will be necessary to factors might function most effectively near the start have comprehensive and accurate knowledge of the site because they interact with the core transcriptional transcription process. To this end, we will need to devote machinery. Moreover, some of the promoter proximal more effort toward the biochemical analysis of transcripfactors might also act as a conduit between distal entional regulation. In this area, it will be particularly imporhancers and the basal/general transcriptional machintant to develop further the use of chromatin templates ery, possibly as tethering factors that link or loop enwith highly purified transcription factors. These in vitro hancer complexes to the core transcription complex reconstitution experiments are challenging, yet they are (see, for example Calhoun et al., 2002).
essential for the mechanistic knowledge of transcription Lastly, a study of the SV40 enhancer (in which individthat we need. ual cells were analyzed rather than extracts prepared
We also need to dissolve artificial barriers that somefrom a pool of cells) revealed that the enhancer appears times separate "fields of research." We often segregate to increase the probability of transcription in any particubiochemical phenomena, such as transcription and lar cell rather than the general level of transcription in chromatin dynamics or transcription and RNA proall cells (Weintraub, 1988 ; for a review, see Blackwood cessing, when such phenomena are intertwined in the and Kadonaga, 1998). Thus, it may be informative to cell. In the future, we will likely experience a coalescence examine the effects of enhancers or transcriptional actiof many traditionally defined fields of research. vators upon individual cells rather than the average of What else could we do? I'd like to suggest that we a population of cells. devote more effort toward studying the unnatural-that is, phenomena that do not (at least as far as we know) What Lies Ahead in the Future? occur in nature. There are many more things that can I don't have a mystical crystal ball, but I do have an old happen than do happen, and many of these novel phenomena will be not only interesting, but also occasioncobalt blue aspirin bottle (dated "1899") that was pulled 
